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Summary
Background: Literature pertaining to the relationship between workplace factors and depression
has been compartmentalized: work conditions, family conditions, and work-family balance have
been studied separately as predictors of depressive symptoms but not concurrently.
Objective: Work conditions and work-family spillover were considered concurrently as modifi-
able workplace factors associated with depressive symptomatology, while controlling for con-
founding socio-economic factors.
Methods: This cross-sectional study involved 218 female health care workers who completed a
survey assessing work conditions {Effort-Reward Imbalance (ERI) scale and Job Content Ques-
tionnaire (]CQ)], work-family balance (work-family spillover scale), sociodemographic informa-
tion, and depressive symptoms {Center for Epidemiological Studies Depression (CES-D) scale].
Results: Path analysis supported the presence of a direct relationship between depressive symp-
toms and high effort-reward imbalance, high negative work-family spillover, low positive family-
to-work spillover, and low education. The indirect effect of low support from work was mediated
by negative work-to-family spillover and high effort-reward imbalance. The indirect effect ofhigh
effort-reward imbalance was mediated by increased negative work-to-family spillover. The indi-
rect effect of having children 18 years or younger was mediated by decreased positive family-to-
work spillover. An indirect effect of low education was mediated by high effort-reward imbalance
and high negative work-to-family spillover.
* Correspondence to: Renee-Louise Franche, Institute for Work & Health, 481 University Avenue, Suite 800,
Toronto, ON, M5G 2E9, Canada. Tel: 416-927-2027 (2222).
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Conclusions: The association between work conditions and depressive symptomatology is medi-
ated by increased negative work-to-family spillover. The impact of havin~youn~ children is medi-
ated by decreased positive family-to-work spillover.
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Introduction
Depression in the workplace has become an
emerging focus in the occupational health field as
a dominant cause of disability. It is estimated that
5.6 per cent of Canadian workers (Wang &
Patten, 2001) experience at any point in time clin-
ically significant levels of depression. Depression
is associated with activity limitations, includ-
ing occupational activities (Broadhead, Blazer,
George, & Tse, 1990; Stephens & ]oubert, 2001).
It is also associated with a high level of
health service utilization (Johnson, Weissman,
& Klerman, 1992; Stephens & ]oubert, 2001)
and high levels of work absenteeism (Goldberg
& Steury, 2001; Simon et aI., 2001). Human
resources and employee assistance personnel are
now aware of the importance of addressing work-
place risk factors for depression, and the need to
expand research in this area has been highlighted
(Baba, ]amal, & Tourigny, 2003).
The literature pertaining to workplace factors
and depression appears compartmentalized in
that studies either examine work conditions,
family conditions, or work-family balance, but
rarely are these domains examined concurrently.
There is a need for a more integrated approach
to the understanding of how workplace factors
impact on depressive symptoms.
The objective of the current study was to
develop and test a model of associations between
work conditions, work-family balance, and
depressive symptoms in a sample of health care
workers, using path analysis. This group of
workers generally has a high prevalence of psy-
chological distress (Bellerose, Lavallee, Chenard,
& Levasseur, 1995; Preville, Beauchemin, &
Potvin, 1991; Sauter, Murphy, & HurreH, 1990;
Wall et aI., 1997).
First the relationship between work-family
balance and depression will be discussed. This
will be followed by a discussion of how the con-
structs of the two main models of occupational
stress-the Demand-Control (DC) model
(Karasek, 1979; Karasek et aI., 1998) and the
Effort-Reward Imbalance (ERI) model (Siegrist
& Peter, 1996)-impact depressive symptoms.
Work-family balance and depressive
symptomatology
The relevance of work-family balance to mental
health, and to depression in particular, is gaining
more attention. Certain basic concepts in the area
of work-family balance need to be defined
(Frone, 2003). Work-family spillover refers to the
concept that activities in one domain have an
impact on the other. The study of work-family
spillover is enhanced by examining both direc-
tions of work-family spillover, that is work-to-
family spillover, and family-to-work spillover,
and by the recognition that spillover can be pos-
itive (facilitation) or negative (conflict) (Grzywacz
& Bass, 2003; Grzywacz & Marks, 2000;
Grzywacz & Dooley, 2003; KeHoway, Gottlieb,
& Barham, 1999; Voydanoff, 2004). In keeping
with this approach, the relationship between
work-family balance and depressive symptoma-
tology will now be discussed.
One cross-sectional study (Frone, Russell, &
Barnes, 1996) found both work-to-family and
family-to-work conflict to be significantly associ-
ated with depressive symptoms (Radloff, 1977).
However, the facilitative effects of family-to-work
and work-to-family spillover were not assessed
in the study. A second cross-sectional study
(Grzywacz & Dooley, 2003) found family-to-
work conflict, family-to-work facilitation, and
to a lesser degree work-to-family conflict, all
significantly associated with depression (Kessler,
Andrews, Mroczek, Ustun, & Wittchen, 1998).
Both studies controlled for the confounding
effects of age, gender, race, education, marital
status, and income. With the exception of work-
ing hours (Frone et aI., 1996), the impact of
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working conditions was neither examined nor
controlled for in these two studies.
Few studies address more than one of the
domains of work, family, and work-family char-
acteristics, and their relationship with depressive
symptoms. Among the studies which did address
more than one domain of interest, a cross-
sectional study (Major, Klein, & Ehrhart, 2002)
showed how work and family demands impacted
working hours, which were positively associated
with work interfering with family, which in turn
was associated with higher levels of depressive
symptoms and somatization. In this study, there
was no assessment of family-to-work conflict,
family-to-work facilitation, or work-to-family
facilitation.
The cross-sectional nature of these earlier
studies precludes any inference of causality. To
the authors' knowledge, only one study (Frone,
Russell, & Cooper, 1997) used a longitudinal
design and showed that after controlling for base-
line levels of outcomes, family-to-work conflict
was predictive of higher levels of depressive
symptoms. These results highlight the importance
of addressing the role of work-family balance in
the development of depressive symptoms.
The Demand-Control (DC) model and
the Effort-Reward Imbalance (ER!) model
The two main models of work conditions will
now be described, and their impact on depressive
symptomatology briefly reviewed. It is important
to note that these two models do not incorporate
work-family balance aspects. The DC model
(Karasek, 1979; Karasek et aI., 1998) addresses
the two dimensions of demand and control in
the work environment. These two dimensions can
be viewed as creating four quadrants (high/low
demand with high/low control). The ERI model
(Siegrist & Peter, 1996) is based on the proposi-
tion that psychological stress occurs when there
is an imbalance between what is invested in one's
work and what is gained. While some overlap
exists between the DC and ERI models, namely
between the DC demands and ERI effort dimen-
sions, the models differ in their general focus-
the DC model is focused on the job task demands
while the ERI model addresses a broader array
of work characteristics. Most notably, the ERI
incorporates factors associated with self-esteem
such as status control, job security, and rewards,
and macro-economic factors such as job security.
Several approaches have been used to interpret
results obtained when using the DC model: (1)
the strain model posits that individuals with high
demands and low control experience the highest
levels of stress, as compared to the three other
quadrants; (2) the buffering model of the strain
model explicitly posits an interactive process
where control buffers the effects of high demands;
(3) the iso-strain model incorporates the dimen-
sion of social support received at work, in that
individuals in high demands/low control/low
social support are believed to be the ones experi-
encing the highest levels of work stress; (4) the
buffering model of the iso-strain model proposes
that more control and more social support buffer
the impact of high demands.
With regards to the relationship between the DC
model and psychological distress, an extensive
review suggests a strong relationship between the
DC model and psychological distress when the
strain and iso-strain models are used (van der Doef
& Maes, 1999). In more recent studies, the demand
and control subscales have not been combined into
strain and iso-strain and instead the contributions
of each subscale to depressive symptomatology
have been examined separately. In a large French
cohort study, high psychological demands, low
decision latitude, and low social support at work
significantly predicted depressive symptoms in both
men and women, even when controlling for
confounding variables (Niedhammer, Goldberg,
Leclerc, Bugel, & David, 1998; Paterniti,
Niedhammer, Lang, & Consoli, 2002). As well, in
the longitudinal Whitehall study, the decision
authority subscale was significantly associated with
depressive symptoms (Stansfeld, Fuhrer, Shipley, &
Marmot, 1999). In addition, both psychological
and physical demands subscales, when analyzed
separately, have been significantly associated with
depression in a cross-sectional study (Mausner-
Dorsch & Eaton, 2000).
It is important to consider the impact of social
support from work on employee health. Social
support refers to support from supervisors and
coworkers, and to the presence of positive inter-
actions at work. Previous longitudinal studies
have found a robust relationship between low
social support from work and depressive symp-
tomatology (Dormann & Zapf, 1999; Stansfeld
et aI., 1999), and low social support and general
psychological distress (Bourbonnais, Comeau, &
Vezina, 1999).
Studies examining the relationship between the
ERI and psychological well-being have compared
or juxtaposed the contributions of the ERI and
the DC models. These studies did not examine
depressive symptomatology as an outcome but
focused on measures of general psychological
well-being. The studies support independent
cumulative effects of both models. In one large
cross-sectional study (de ]onge, Bosma, Peter, &
Siegrist, 2000), when both models were entered
simultaneously, high efforts and low rewards
were stronger predictors of poor well-being than
low job control. In the longitudinal Whitehall
study, high demands and high ERI were risk
factors for future psychiatric disorder, while
social support and control were protective factors
(Stansfeld et aI., 1999).
Taken together, results of these earlier longitu-
dinal studies suggest that much is gained by
examining the contributions of both the DC and
ERI models concurrently.
Summary
There is a need for studies examining the con-
current impact of work conditions and work-
family balance on mental health of workers.
Compartmentalizing the impact of work-family
balance and work conditions leads to partial
answers and can not assess the relative impact of
either group of factors, or the relationship
between them. By examining both work con-
ditions and work-family balance as predictors of
mental health outcomes, a more comprehensive
model of how work affects mental health can
begin to emerge.
Hypotheses
Path analysis was used to develop and test a
model of the relationships between work condi-
tions, work-family balance variables, and the
outcome of depressive symptomatology. This
hypothesized model was based on the following
hypotheses:
(1) Based on the reviewed literature, it is hypoth-
esized that direct relationships between the
ERI ratio and depressive symptomatology,
between ]CQ strain (controVdemand) and
depressive symptomatology, and between
social support received at work (JCQ) and
depressive symptomatology.
(2) It is hypothesized that indirect effects of
the ERI, the ]CQ strain, and the ]CQ
social support with depressive symptoma-
tology, would be mediated by the four
spillover constructs: negative work-to-
family spillover (NWFS), positive work-to-
family spillover (PWFS), negative family-
to-work spillover (NFWS), and positive
family-to-work spillover (PFWS). Negative
spillover would be associated with higher
levels of depressive symptomatology, while
positive spillover would be associated with
lower levels of depressive symptomatology.
(3) It is hypothesized that lower education and
lower income would be directly associated
with depressive symptomatology (Lorant et
aI., 2003). Also examined is the relationship
between other socio-economiclhealth vari-
ables (age, marital status, presence of chil-
dren, presence of children of 18 years or
younger, number of hours worked, pregnancy
status) and depressive symptomatology.
(4) It is hypothesized that having children and/or
having children 18 years of age or younger
would be directly related to higher levels of
NWFS and NFWS, and lower levels of PWFS
and PFWS, which in turn would mediate the
effects on depressive symptomatology.
Method
Participants
A sample of 243 female employees working in a
range of occupations in three Ontario health care
centers participated in the studyl. Of the 243 par-
ticipants, 218 (90 per cent) had complete data for
all variables considered in the study. All analyses
were conducted using this sample of 218
participants.
1 Both women and men were recruited. However, only
18 male employees participated in the study. The male
employees' level of depression were significantly higher
than in the study sample and than what would be
expected in the general male population, suggesting a
strong selection bias. Given the skewed distribution of
the depression scores, the fact that they could not be
considered as representative of the population of inter-
est, and given the small cell size, they were excluded
from subsequent analyses.
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Participants were recruited from three acute
health care centers located in three different cities.
One hundred and twenty-nine workers were from
one health care center of 14,500 employees in a
large metropolitan area; 47 workers were from
a health care center of 11,000 employees in a
medium size city; 42 workers were from a smaller
center of 1900 employees in a small northern city
located in a largely rural area. One aspect of the
study involved a focus on pregnant employees
and consequently they are over-represented in the
current sample (17.4 per cent are pregnant).
Sample characteristics were the following. Par-
ticipants' mean age was 39.43 (standard devia-
tion, SD =7.91),69.3 per cent were parents, 22.0
per cent had one child, 35.8 per cent had two
children, 11.5 per cent had three children or
more, 76.6 per cent were partnered (married or
common-law), 11.5 per cent had completed high
school or had some university or college educa-
tion (but not completed), 66.5 per cent had com-
pleted a college or university degree, 22.0 per cent
had graduate education or a professional degree.
Personal income was distributed in the following
way: 7.4 per cent earned less than $29,999, 20.3
per cent between $30,000 and 39,999, 15.2 per
cent, between $40,000 and 49,999, 24.9 per cent
between $50,000 and $59,999, 32.3 per cent
above $60,000. Family income was distributed in
the following way: 19.5 per cent under $59,999,
21.8 per cent between $60,000 and 79,999, 16.2
per cent between $80,000 and 99,999, 19.9 per
cent between $100,000 and $119,999, 22.7 per
cent above $120,000. Average number of hours
worked per week was 37.63 hours (SD = 8.48).
Participants were asked to provide their occu-
pation in their own words. This was subsequently
coded in two ways. First, the self-reported descrip-
tions were categorized in one of the following cat-
egories of area of work: administration (28.0 per
cent), nursing (34.9 per cent), allied professionals
(12.8 per cent), technicians (10.1 per cent),
support staff (4.6 per cent), research (6.9 per
cent), systems (1.4 per cent), and physicians (0.9
per cent). Their occupational status was further
coded using a five category version of the Pineo
system (pineo, Porter, & McRoberts, 1977). Cat-
egories in the Pineo system included: (1) self-
employed professionals, employed professionals,
high-level management (12.0 per cent); (2) semi-
professionals, technicians, middle management
(70.5 per cent); (3) supervisors, foreperson, skilled
clerical, skilled crafts and trades, farmers (12.4
per cent); (4) semi-skilled clerical, semi-skilled
manual (3.7 per cent); (5) unskilled clerical,
unskilled manual, farm laborers (1.4 per cent).
Participants identified their ethnic background
in words, by responding to the question 'With
what ethnic background do you identify most?'.
The self-selected labels were categorized into two
categories. Category 1 referred to self-selected
terms which included only the word(s) 'Cana-
dian' or 'Caucasian' or 'White' or 'anglo-saxon'
or 'French-Canadian' or 'francophone', referring
to individuals who identified primarily with being
Canadian, White, or speaking one of the two offi-
ciallanguages of the country. Category 2 included
terms containing any other words to describe
their ethnicity or cultural background. Using the
described system, 21 per cent of participants fell
into the 'other' Category 2.
Procedure
Hospital employees were recruited using four
strategies: poster advertisements throughout the
hospital, flyers attached to their paycheques,
flyers in human resource packages if they were
pregnant, access to a booth of information close
to their cafeteria (for a duration of 2-3 days). The
study was advertised as a study focusing on
work-family balance, with a special focus on
pregnancy. Recruitment was targeted towards
two groups: (1) any employees working at least
an average of 21 hours/week at the health care
facility; (2) pregnant employees working at least
an average of 21 hours/week at the health care
facility. Participation was voluntary, and inter-
ested employees were asked to contact the study
coordinator by email or phone. The study coor-
dinator then explained in detail that the study
involved completing a questionnaire at home
twice within 12 to 18 months for the non-
pregnant employees, and three times within
12-18 months for the pregnant employees.
Employees were encouraged to have their part-
ners (if applicable) participate in the study.
All participants completed a consent form,
including the participating partners. The study
was approved by each hospital's Research Ethics
Board.
Design of the study
Although participants were involved in a three-
wave longitudinal study, the current paper reports
cross-sectional results of Wave 1 only.
Instrumentation
Sociodemographic information. The follow-
ing information was gathered: age, highest level
of education achieved (categorical, with graduate
education as reference category), personal income
(categorical), family income (categorical), marital
status (categorical), number of children, pre-
sence of children younger than 18 years old
(dichotomous) .
Work conditions. Work conditions were
assessed with two instruments-the ERI scale
(Siegrist & Peter, 1996) and the JCQ (Karasek,
1985; Karasek et aI., 1998).
The ERI examines three dimensions of work-
Effort, reward, and overcommitment with a
46-item scale. The ERI has traditionally been
analyzed by examining the ratio of effort-reward
-a ratio above one is considered to be indicative
of a high level of work stress (Peter et aI., 1998).
Only the ERI ratio was used as a continuous vari-
able in the analyses. The overcommitment sub-
scale was not used, due to its high overlap with
depressive symptoms and depressogenic cogni-
tions. The effort subscale of the ERI has six items
assessing time pressure, interruptions, responsi-
bility, pressure to work overtime, physically
demanding work, and increasing demands (alpha
coefficient of 0.78 with this sample). The reward
subscale has 11 items assessing monetary gratifi-
cation, esteem reward, security, and career oppor-
tunities associated with work (alpha coefficient of
0.82 with this sample).
The JCQ measures demand and control char-
acteristics of jobs. A 17-item version was used
assessing the control dimension (nine items-
alpha coefficient of 0.83 with this sample) and the
demand dimension (eight items-alpha coeffi-
cient of 0.78 with this sample). The dichotomous
strain variable was used in this analyses: high
demand/low control as opposed to all other quad-
rants, based on the median split of the distribu-
tion of demand and control. In addition, the JCQ
social support scale of 11 items was used, which
is a combination of the coworker support and the
supervisor support subscales (see Table I for all
alpha coefficients for remaining scales).
Work-family balance. The 14-item Work-
Family Spillover Scale (Grzywacz & Marks,
2000) was used to measure NWFS, PWFS,
NFWS, and PFWS. This measure reflects two
important concepts which have gained accep-
Table I. Means, standard deviations (SD), range and
reliability estimates for study variables.
Variables Means (SD) Range Alpha coefficients
ERI ratio 0.56 (0.28) 0.20-1.71 Not available
(dichotomous
variable)
JCQ strain 0.24 (0.43) 0-1 In text for each
subscale
JCQ social 32.73 (5.17) 17-44 0.84
support
NWFS 11.53 (2.35) 4-18 0.77
NFWS 9.51 (2.22) 5-15 0.69
PWFS 8.71 (2.07) 3-15 0.74
PFWS 10.50 (2.20) 3-15 0.74
CES-D 12.50 (10.29) 0-53 0.92
tance in the field of work-family balance: Firstly,
that work-to-family and family-to-work spillover
are distinct constructs which must be evaluated
separately, and secondly, that both negative and
positive aspects of spillover should be evaluated
separately as well. The Work-Family Spillover
Scale was factorially-derived with a sample of
1986 Americans participating in a large survey.
Depressive symptomatology. Depressive
symptoms, measured by this scale, should be
distinguished from more minor experiences of
transient unhappiness. The 20-item Center
for Epidemiological Studies Depression (CES-D)
scale (Radloff, 1977) was used to measure depres-
sive symptomatology. It is designed to cover
major aspects of depression, with an emphasis on
affective and neuro-vegetative components. This
instrument is not a diagnostic tool, but is rather
a screening tool. Based on studies examining the
instrument's sensitivity and specificity, a cut-off
score of 16 is considered to strongly suggest
the presence of depression (Radloff, 1977). The
validity of this cut-off score has been examined
using both a clinician-administered scale and a
structured interview as the criterion indices of
the presence of a clinical disorder of depression.
When using the clinician-administered Raskin
Depression Scale (Maier et aI., 1988) in a com-
munity sample of 482 adults, a cut-off score of
16 had a sensitivity of 63.6 per cent for detecting
major depression, and a specificity of 93.9 per
cent (Myers & Weissman, 1980). Using the struc-
tured interview Schedule for Affective Disorders
and Schizophrenia (SADS-L) as a criterion, the
cut-off score of 16 had a sensitivity of 64 per cent
and a specificity of 94 per cent (Boyd et aI., 1982).
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The CES-D has adequate reliability with alpha
coefficients ranging from 0.76 and 0.90 (Radloff,
1977). It is also the only non-interview based
and self-report measure of depressive symptoms
which has adequate sensitivity and specificity
when using clinician-administered scale and
structured interview criterion. The CES-D was
used as a continuous measure in this study.
Analytical strategy
Preliminary analyses. To examine potential
multicollinearity, the variance inflation factor
(Neter, Wasserman, & Kutner, 1985) was used,
where a variable was considered to be highly mul-
ticollinear with other variables if the variance
inflation factor was above 10. The variance infla-
tion factor was less than 10 for all variables indi-
cating that multicollinearity amongst the study
variables was not an issue.
Initial data exploration was conducted, by
regressing each socio-economic/health variable
on the outcome, and showed that from all socio-
economic variables considered, only education
and having children under the age of 18 at home
were significantly related to the outcome. These
two socio-economic variables were therefore
included in the subsequent main analyses.
Main analyses. Exploratory path analysis was
used to examine the relationships between
sociodemographic variables, work conditions,
negative/positive work-to-family and family-to-
work spillover and depressive symptomatology.
Path analysis allows the simultaneous estimation
of several regression equations, and provides
estimates of direct and indirect impact of one
variable on another. A dependent variable in
one equation can be an independent variable in
another. As some of the dependent variables were
non-normal, Maximum Likelihood parameter
estimates were calculated with standard errors
and a mean, and a variance adjusted chi-square
statistic, that are robust to non-normality, using
Mplus version 3.0 (Muthen & Muthen, 2004).
The hypothesized model was first run (Model 1-
Hypothesized). Paths that were not significant
were deleted from that model, and non-
hypothesized paths which were significant and
were theoretically sound were added to the model
(Kline, 2005; McCallum, 1995). The model was
re-run (Model II-Intermediate). Mplus provides
modification indices which show the improve-
ment in the chi-square value that would be
obtained if a path was added or if covariance was
estimated freely in the model. The final model
(Model Ill-Final) was run after correlating the
residual terms of some of the dependent variables
as suggested by the modification indices. As sug-
gested by Bollen and Long (1993) several good-
ness-of-fit measures were used to test the fit of the
models: chi-square, Comparative Fit Index (CH),
Tucker-Lewis Index (TU), Standardized Root
Mean Square Residual (SRMR), and Weighted
Root Mean Square Residual (WRMR). For the
final model all fit indices were within acceptable
limits (Yu, 2002).
Sample size justification. It is recommended
that the ratio of the number of participants to the
number of parameters to be estimated be of 10 to
1 (Kline, 2005). However, a model with a ratio
of 5 to 1 remains acceptable (Hatcher, 1994).
This hypothesized model included 34 parameters
and the final model included 32 parameters with
a sample size of 218, yielding a ratio of partici-
pants to parameter of 6 to 1.
Results
Preliminary analyses
Means, standard deviations, ranges, and alpha
coefficients of the measures used in the path
model are shown in Table I. Inter-correlations
among predictor variables are shown in Table 11.
Goodness-of-fit indices are found in Table Ill,
with direct, indirect and total effects of variables
found in Table IV. Correlations among predictor
variables were low to moderate. The variance
inflation factor was not higher than 2.5 for any
of the study variables, indicating a low level of
multicollinearity.
Main analyses
Sixty-eight participants (31.2 per cent) had a
CES-D score of 16 or above, indicating a high
likelihood of the presence of a depressive
disorder.
Model I-Hypothesized. The full hypothe-
sized model, with the three work condition vari-
ables-the effort-reward ratio, the JCQ strain,
Table IV. Standardizedt direct, indirect and total effects of antecedent variables on depressive symptoms.
x2 =chi-square; df =degrees of freedom; TU =Tucker-Lewis index; CFI =Comparative Fit Index; SRMR =Standardized Root
Mean Square Residual; WRMR = Weighted Root Mean Square Residual.
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bility of high shared variance among the three
measures (Table I). Given the cited conceptual
overlap between the effort-reward ratio and the
]CQ strain (Bosma, Peter, Siegrist, & Marmot,
Table Il. Correlations for the study predictor variables.
Variables 2 3 4 5 6 7 8 9 10
1. Educarion
2. Child under 18 years -0.13
3. ERI -0.18* -0.03
4. JCQ strain 0.11 0.12 0.42***
5. JCQ social support 0.03 -0.09 -0.47*** -0.42***
6. NWFS -0.01 0.09 0.49*** 0.14 -0.35***
7. NFWS -0.09 0.22** 0.30*** 0.07 -0.19** 0.50***
8. PWFS 0.16 -0.03 -0.03 -0.16* 0.14* -0.03 0.05
9. PFWS 0.10 -0.34*** -0.14* -0.07 0.16* -0.16* -0.25*** 0.25***
10. CES-D -0.33*** 0.16* 0.36*** 0.20* -0.22*** '0.34*** 0.24*** -0.10 -0.27***
Note: Pearson, point-biserial, and tetrachoric correlations are reported as appropriate.
* p < 0.05; ** P < 0.01.
Table Ill. Goodness-of-fit indices of models.
Models X2 df p-Value TU CH SRMR WRMR
Model I-Hypothesized 105.9 15 0.000 0.545 0.150 0.096 1.741
Model Il-Intermediate 60.01 17 0.000 0.784 0.645 0.065 1.167
Model Ill-Final 20.18 16 0.2124 0.979 0.963 0.038 0.751
Sociodemographic variables
High school completed
College university completed
Masters and higher degree (ref. category)
Having child/ren less than 18 years old at home
No child/ren less than 18 years old at home (ref. category)
Work-ta-family and family-ta-work spillover
PFWS
NFWS
PWFS
NWFS
Work variables
Effort-reward ratio
Work social support
and the ]CQ social support-was initially run.
Surprisingly, none of the three work condition
measures was significantly associated with de-
pressive symptomatology, indicating the possi-
t For exogenous dummy variables standardized estimates were calculated using the standard deviation of the endogenous vari-
ables only. For continuous predictor variables both the standard deviations of the predictor and the outcome variables were used.
- Indicates paths that were non-significant and therefore not estimated.
* p < 0.05; * ,. P < 0.01; ,- ,- ,- p < 0.001
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Depressive
symptoms
Model Ill-Final. This model kept the same
paths as in Model 11, but based on modification
indices, correlated residuals between the errors of
the following variables were added to the model:
NWFS with NFWS, PWFS with PFWS. The inclu-
sion of the correlated residuals between errors
resulted in the path between the JCQ support and
PWFS no longer being significant, and it was
therefore dropped from the model. The final
model resulted in a good fit: the TU and the CFI
were above 0.95, the SRMR was below 0.05,
and the WRMR was below 0.9 (see Table Ill).
Twenty-seven per cent of the variance in the CES-
D was explained. The standardized coefficients of
statistically significant paths of Model III are
found in Figure 2.
To explore hypothesized direct and mediational
effects, the direct effects and the specific indirect
effects were examined. For hypothesis (1), the
direct effect from the ERI ratio to the CES-D was
significant (estimate/standard error = 2.71, P <
0.015), but not the direct effect between the JCQ
support and the CES-D. With the JCQ strain vari-
able now eliminated from the model, the path
between JCQ strain and CES-D was not sup-
ported either. For hypothesis (2), the mediational
effects from the ERI ratio and the JCQ support
to the CES-D were partially supported. Results
showed that the effects of both the ERI ratio and
the JCQ support on the CES-D were mediated by
the NWFS (estimate/standard error = 3.63, P <
0.001 for the ERI ratio; estimate/standard error
= -2.00, P < 0.05 for JCQ support). Effects of
JCQ support were significantly mediated by the
Socio- Work Work-family
economicl conditions spillover
health
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Figure 1. Model I-Hypothesized paths.
1998) and the statistically significant correlations
between the two measures found in this study (see
Table 11), the model was subsequently run twice-
by including each work condition measure sepa-
rately. For the model with JCQ strain and JCQ
social support included, there was no significant
relationship between strain and depressive symp-
tomatology. For the model with ERI ratio and
JCQ social support, the relationship between the
ERI ratio and depressive symptomatology was
significant (estimate/standard error = 2.63, P <
0.01). Therefore we retained the model with the
ERI ratio as the measure of work conditions. As
can be seen in Table Ill, all four indices of good-
ness-of-fit for this model were poor, with the TU
under 0.95, the CFI under 0.95, the SRMR over
0.05, and the WRMR over 0.9. Based on the
findings of this first model, the following non-
significant paths were eliminated from the sub-
sequent model: children under 18-years-old to
NWFS and PWFS; ERI ratio to PWFS; JCQ
support to PFWS and NFWS; PWFS, NFWS and
JCQ support to the CES-D. In addition,
modification indices resulted in the addition of a
path from JCQ support to ERI ratio.
Model II-Intermediate. The model was run
without the non-significant paths identified in the
previous model and with the added path from
JCQ support to ERI ratio. All remaining paths in
this model were significant. However, although
the fit of this model was improved as compared
to the hypothetical model, the fit remained poor
(see Table Ill).
Discussion
In this study, a model of relationships between
work conditions, work-family balance, and
depressive symptomatology was developed and
tested using path analysis. The final model sup-
ported the presence of a direct relationship
between depressive symptoms and the following
variables: high ERI, high NWFS, low PFWS, and
Depressive
symptoms
CES-D
Work·family
spillover
.19"
low education. The impact of low support from
work was indirect only, as mediated by NWFS,
and by the combined ERI and NWFS. An indirect
effect of high ERI on depressive symptoms was
mediated by increased NWFS. The indirect effect
of having children of 18 years or younger at home
on depressive symptomatology was mediated by
decreased PFWS. Finally, the indirect effect of low
education on depressive symptoms was mediated
by high ERI and high NWFS.
Indirect effects of work conditions on depres-
sive symptoms were mediated by NWFS, while
the indirect effect of the family situation (having
younger children) on depressive symptoms was
mediated by PFWS. The direction of the spillover
effects is theoretically sound: work factors are
involved in work-to-family effects, and family
factors in family-to-work effects. The findings
suggest that depressive symptoms may occur
when negative aspects of work have a detrimen-
tal impact on family life. Conversely, individuals
are least vulnerable to depressive symptoms when
family life has beneficial effects on work. To
the authors' knowledge, this study represents the
first study supporting the presence of a relation-
ship between work conditions and depressive
symptoms which is mediated by work-family
spillover.
The initial model included both the ERI and the
JCQ (strain and social support) models. However,
·85·"
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Figure 2. Model III-Final model.
ERI ratio (estimate/standard error = -2.43, P <
0.05) and by the combined paths of the ERI ratio
and the NWFS (estimate/standard error = -3.50,
P < 0.001). For hypothesis (3), a direct effect
between education and CES-D was supported
(estimate/standard error = 4.12, P < 0.001 for
high school level education; estimate/standard
error = 3.31, P < 0.001 for college or university
level education). In addition, a direct effect
between education and effort-reward ratio (esti-
mate/standard error = 2.09, P < 0.05 for high
school level education) was supported. For
hypothesis (4), the mediational effects were par-
tially supported: The effect of having children
under 18 years old on the CES-D was significantly
mediated by PFWS (estimate/standard error =
2.26, P < 0.05), but not by the three other
spillover scales.
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the JCQ strain construct did not remain in the
final model. This suggests the ERI may be more
directly related to depressive symptomatology
than JCQ strain. The ERI assesses efforts and
rewards which are related to a sense of justice and
equity, which may be more directly related to
self-esteem and self-representation, than the work
conditions assessed by the JCQ. Self-esteem and
self-representation are associated with vulnera-
bility to depression (Beck, Rush, Shaw, & Emery,
1979), which could explain the closer relation-
ship between the ERI with depressive symptoms,
as compared to the JCQ.
The finding of a direct effect between the ERI
ratio and depressive symptomatology is consis-
tent with findings in previous studies (de Jonge et
aI., 2000; Fuhrer, Stansfeld, Chemali, & Shipley,
1999; Wang & Patten, 2001). However, its indi-
rect effect mediated by work-family spillover rep-
resents a new finding in the literature. In addition,
the absence of a direct effect between low social
support at work and high depressive symptoma-
tology is surprising given findings of previous
studies supporting a strong relationship between
the two constructs (Dormann & Zapf, 1999;
Fuhrer et aI., 1999). In this sample, the impact of
social support on depressive symptoms was
instead mediated by ERI and NWFS. This finding
suggests that social support received at work is
associated with reductions in NWFS and a higher
sense of reward from work.
In terms of sociodemographic factors, lower
educational level and the presence of children
under 18 years of age were associated with
increased depressive symptomatology. The direct
effect of education on depressive symptoms was
strong and is consistent with previous literature
where lower education is associated with a higher
risk for presence, persistence, and new episodes
of depression (Lorant et aI., 2003). Of particular
interest is the fact that an indirect effect of lower
education on depressive symptoms was mediated
by higher ER!. This indicates that part of the rela-
tionship between low education and depressive
symptoms is related to the association of low edu-
cation with jobs involving high ER!. The presence
of children under the age of 18 years old had an
indirect effect on increased depressive symptoms,
which was mediated by reduced PFWS. This
finding is consistent with previous literature
showing that the benefits of working are offset by
the demands of caring for young children, when
examining general psychological distress as an
outcome (Cleary, 1983; Emmons, Biernat, Tideje,
Lang, & Wortman, 1990; Gottlieb, Kelloway, &
Martin-Matthews, 1996).
The prevalence of being at high risk for depres-
sion was remarkably high in this sample. It
should be noted that the CES-D, used to measure
depressive symptomatology, is a measure with
high sensitivity, but lower specificity, hence result-
ing in high false-positive. This characteristic of
the instrument could partially explain the high
prevalence of risk for depression in this sample.
While this finding is discrepant with the point-
prevalence rate of 2 per cent for depression in the
Canadian population (patten, 2002), it is consis-
tent with the high rates of psychological distress
reported for health care workers and for nurses
in particular, a trend which apparently runs
across countries (Bellerose et aI., 1995; Preville et
aI., 1991; Sauter et aI., 1990). While psychologi-
cal distress represents a broader category of
symptoms than depressive symptoms, it is likely
that depressed individuals score high on psycho-
logical distress measures, suggesting a strong
relationship between the two constructs. The
mechanisms for the high prevalence of psycho-
logical distress remain hypothetical-as com-
pared to other types of work or as compared to
10 years ago, health care workers may encounter
more emotional demands, may have higher case-
loads, or less flexibility in schedule. Marmot,
Siegrist, Theorell, and Feeney (1999) also noted
that ERI is frequent in occupations involving
many person-based interactions, such as in the
health care sector.
Strengths of the study include a comprehensive
conceptualization and measurement of con-
structs. Its novelty lies in the fact that both work
conditions and work-family spillover were con-
sidered concurrently as modifiable workplace
factors associated with depressive symptomatol-
ogy, while controlling for confounding socio-
economic factors. In addition, the facilitative
effects of work-to-family and family-to-work
effects were considered, and both the ERI and the
JCQ models were used. Well-validated measures
of work conditions, work-family spillover, and
depressive symptoms, were used. Finally, the
sample was diverse in terms of occupational
status and area of work within the health care
sector.
The limitations of the study are associated with
the fact that it was not possible to assess the rep-
resentativeness of the sample, since the authors
did not have access to data regarding the non-
participants. Given the voluntary nature of par-
ticipation, selection bias cannot be eliminated.
However, regarding the primary outcome of
depression, the high rates of depressive sympto-
matology are consistent with the observation that
health care workers are particularly at risk for
mental health disorders (Sauter et aI., 1990) and
emotional distress (Bellerose et aI., 1995;
Bourbonnais et aI., 1999; Preville et aI., 1991).
The fact that the final sample only included
women prevents the authors from making any
inferences about impact of gender. As well, pre-
vious history of depression, which is a well-
known risk factor for future depression, was not
assessed in this study. The statistical power was
sufficient but limited, and an increased sample
size would strengthen confidence in the modeling
results. Finally, the cross-sectional nature of the
study precludes any inference of causality. It also
increases the impact of the potential respondent
style bias of negative affectivity. Future studies
should adopt a longitudinal design to examine the
directionality of causation between depressive
symptoms and family-to-work spillover.
The findings suggest that workplace factors
associated with workers' mental health are not
only related to the work conditions and environ-
ment but also to the interface of work with
family. It highlights the importance for workplace
leaders and decision-makers to consider all facets
of workers' lives, both their occupational lives
and the interface between their work and per-
sonallives. Many of the workplace factors found
to be associated with risk for depression are mod-
ifiable: Support from coworkers and supervisors
to workers is a facet of workplace culture which
can be modeled by leaders and encouraged at all
levels of workplaces; support for work-family
balance and attention to the needs of parents of
young children can be incorporated in workplace
culture and policies. These changes, such as child
sick day leave and on-site daycare, are already
being implemented in some workplaces.
It will be important to conduct future research
with a wider range of occupations, and to
examine interventions conducive to organiza-
tional changes addressing workplace factors asso-
ciated with depression.
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